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Abstract of JP2002034578 

PROBLEM TO BE SOLVED: To provide an oligonucleotide capable of preferentially hybridizing to 
bacteria belonging to Lactobacillus and Pediococcus. SOLUTION: An oligonucleotide complementary 
to 23S rRNA or rDNA region of bacteria causing turbidity of beer or hybridizing to the region is 
disclosed. More particularly, an oligonucleotide containing either oligonucleotide having a continuous 
eight bases in sequence groups represented by the sequence number 1-82 (refer to the specification) 
and at least 90% homology to the sequence is disclosed. A method for detecting containing a process 
making a sample suspected of containing a target bacterium contact to at least one kind of a nucleotide 
fragment is disclosed. 
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<110> Asahi Breweries Ltd. 

<120> Nucleotide sequences for detecting Lactobacillus and Pediococcus 

bacteria and the method for detecting these bacteria. 

<130> 2000 -25P 

<160> 82 

<210> 1 

<211> 29 

<212> DNA 

<213> Lactobacillus brevis 
<400> 1 

tcaagttgta atcatcggta aagatgatt 29 
<210> 2 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis 
<400> 2 

tctgcctcaa cttgactatg 20 
<210> 3 
<211> 35 
<212> DNA 

<213> Lactobacillus brevis 
<400> 3 

gggggtatca ccctctatgc cgagccttcc cagac 35 
<210> 4 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis 
<400> 4 
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ctccggtctt tccaccttaa 
<210> 5 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis 
<400> 5 

tctacatcaa tttactgaaa 
<210> 6 
<211> 36 
<212> DNA 

<213> Lactobacillus brevis 
<400> 6 

aacacacatt tccaatcgtg tgcacaccat agcctc 
<210> 7 
<211> 33 
<212> DNA 

<213> Lactobacillus brevis 
<400> 7 

tgtccttagc gataagcatt tgactcatca cca 
<210> 8 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis 
<400> 8 

attcggtcct cgtcacgcct 
<210> 9 
<211> 21 
<212> DNA 

<213> Lactobacillus brevis 
<400> 9 

cttcggttat catcaacttt g 
<210> 10 
<211> 22 
<212> DNA 

<213> Lactobacillus brevis 
<400> 10 

ctgagggttg acgatttcac c 
<210> 11 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis 
<400> 11 

ccttgcaaat taacgtaact 
<210> 12 
<211> 23 
<212> DNA 

<213> Lactobacillus brevis 
<400> 12 

atcactcgac cttacggtcg aat 
<210> 13. 
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<211> 24 
<212> DNA 

<213> Lactobacillus brevis 
<400> 13 

aagtcctttgc gatcttgctt cgtt 24 
<210> 14 
<211> 23 
<212> DNA 

<213> Lactobacillus brevis 
<400> 14 

cgttcaaaca tgattaacta gta 23 
<210> 15 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis, Lactobacillus species ABBC no. 74 
<400> 15 

tgcggctgca cttgcgtgca 20 
<210> 16 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis, Lactobacillus species ABBC no. 74 
<400> 16 

cggatataaa tctgtggcat 20 
<210> 17 
<211> 20 
<212> DNA 

<213> Lactobacillus brevis, Lactobacillus species ABBC no. 74 
<400> 17 

ggcttcattt ctgggcttcg 20 
<210> 18 
<211> 29 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 18 

ctaagcaata accatcggtt aagatggct 29 
<210> 19 
<211> 20 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 19 

tctgccttta cttagctatg 20 
<210> 20 
<211> 35 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 20 

ggggctatca ccctctttgg ccaggcttcc caacc 35 
<210> 21 
<211> 20 
<212> DNA 
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<213> Lactobacillus species ABBC no. 74 
<400> 21 

ctccgtcttt tcaacttaac 
<210> 22 
<211> 20 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 22 

tctacaccaa catactgaaa 
<210> 23 
<211> 36 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 23 

aacgcacatt tccaatcgtg cgcacggctt agcctc 
<210> 24 
<211> 31 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 24 

aacccggctg ccagcattta actggtaacc t 
<210> 25 
<211> 20 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 25 

tgcggctgca cttgcgtgca 
<210> 26 
<211> 21 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 26 

cttcggttac caacaacttt g 
<210> 27 
<211> 21 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 27 

ctgagggtta ttggtttcgt t 
<210> 28 
<211> 20 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 28 

ccttgcatgt tagcgtaact 
<210> 29 
<211> 23 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 29 
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atcacgtgac ctaatggtca cat 23 
<210> 30 
<211> 24 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 30 

tagtccttac gatctagctt cacc 24 
<210> 31 
<211> 23 
<212> DNA 

<213> Lactobacillus species ABBC no. 74 
<400> 31 

cgttcaaaca cactttacta gta 23 
<210> 32 
<211> 29 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 32 

ctacgcagtg accagtcatg acactggtc 29 
<210> 33 
<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 33 

tctgcctctg cgcagctag 20 
<210> 34 
<211> 32 
<212> DNA 

<213> Lactobaci 1 lus lindneri 
<400> 34 

gagactatca ctctttggtg cagcttccca gc 32 
<210> 35 
<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 35 

ctccgctttt tcggcttaac 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 36 

tctacggcaa catactaaaa 20 
<210> 37 
<211> 36 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 37 

aacatacatt tccatcagta tgcataactt agcctt 36 
<210> 38 



25 



<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 38 

aaccaggtta caagcattta 
<210> 39 
<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 39 

tgcggctggc cgtgaggcca 
<210> 40 
<211> 22 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 40 

gcttcaatta tcaaatactt tt 
<210> 41 
<211> 21 
<212> DNA 

<2 1 3> Lactobac i 1 lus 1 i ndner i 
<400> 41 

ctgagggtat tcgatttcat t 
<210> 42 
<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 42 

ccttgcatgc aactgtaact 
<210> 43 
<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 43 

cggacataaa tcagtggtat 
<210> 44 
<211> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 44 

atcacgcaac gtagttgcgt 
<210> 45 
<211> 23 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 45 

agtccttgcg gtctgccttc att 
<210> 46 
<211> 23 
<212> DNA 
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<213> Lactobacillus lindneri 
<400> 46 

tgttcaaaca taattaacta gta 23 
<210> 47 
<211>25 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 47 

ttttcgatcc tcatcatcgc ttgcc 25 
<210> 48 
<2U> 20 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 48 

ggcttcattt cgaggctttg 20 
<210> 49 
<211> 29 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 49 

tctagtggta acagttgatt aaaactgct 29 
<210> 50 
<211> 21 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 50 

tttacctcca actagactat g 
<210> 51 
<211> 30 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 51 

ctatcaccat ctatggcgga ttttcccaaa 
<210> 52 
<211> 20 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 52 

ctccgacttt ttagtcttaa 
<210> 53 
<211> 21 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 53 

tctataacct cgtactcaaa a 21 
<210> 54 
<211> 36 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 54 
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gacattctaa tccaacagaa tgcacatctt agcctc 
<210> 55 
<211> 20 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 55 

taaagtgaaa agcatttgac 
<210> 56 
<211> 22 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 56 

ccttcgacta tcaagttctt tg 
<210> 57 
<211> 21 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 57 

ctgagagaat ttgatttaat c 
<210> 58 
<211> 20 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 58 

ccttgcacgg gatcataact 
<210> 59 
<211> 20 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 59 

cggatatgaa tcaatggcat 
<210> 60 
<211> 23 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 60 

atcacgcgac ctaatggtcg cat 
<210> 61 
<211> 24 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 61 

aagtcctcac gatcttgctt cacc 
<210> 62 
<211> 22 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 62 

tgctcaaacg cacttactag ta 
<210> 63 
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<211> 26 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 63 

tttcgctccc cgtcacagct tgtcct 26 
<210> 64 
<211> 20 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 64 

ggcttcaatt ctgagcttcg 20 
<210> 65 
<211> 20 
<212> DNA 

<213> Lactobacillus plantarum , Pediococcus damnosus 
<400> 65 

tgcggctgat cttgcgatca 20 
<210> 66 
<211> 29 
<212> DNA 

<213> Pediococcus damnosus 
<400> 66 

cgtggcggta acaacggatt aatgttgtt 29 
<210> 67 
<211> 21 
<212> DNA 

<213> Pediococcus damnosus 
<400> 67 

tctacctcca accacgttat g 21 
<210> 68 
<211> 28 
<212> DNA 

<213> Pediococcus damnosus 
<400> 68 

ggggctgtcc ccgctctggc cagtcttc 28 
<210> 69 
<211> 20 
<212> DNA 

<213> Pediococcus damnosus 
<400> 69 

gctccgtttc ttcaacttaa 20 
<210> 70 
<211> 20 
<212> DNA 

<213> Pediococcus damnosus 
<400> 70 

tctacatctg catactcagt 20 
<210> 71 
<211> 35 
<212> DNA 
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<213> Pediococcus damnosus 
<400> 71 

ggcacattat ccaactgtgt gcttttctta gcctc 35 
<210> 72 
<211> 20 
<212> DNA 

<213> Pediococcus damnosus 
<400> 72 

gaaaagataa agcatttac 20 
<210> 73 
<211> 21 
<212> DNA 

<213> Pediococcus damnosus 
<400> 73 

gttcggctat gaaaatcttt g 21 
<210> 74 
<211> 21 
<212> DNA 

<213> Pediococcus damnosus 
<400> 74 

ctgagggatt ttcattttgc c 21 
<210> 75 
<211> 20 
<212> DNA 

<213> Pediococcus damnosus 
<400> 75 

cctggcatgc aaacgtaact 20 
<210> 76 
<211> 20 
<212> DNA 

<213> Pediococcus damnosus 
<400> 76 

cggacataaa tcaatggcat 20 
<210> 77 
<211> 23 
<212> DNA 

<213> Pediococcus damnosus 
<400> 77 

atcacgccac cttacggtgg cat 23 
<210> 78 
<211> 23 
<212> DNA 

<213> Pediococcus damnosus 
<400> 78 

agtcctcacg gtctgccttc ate 23 
<210> 79 
<211> 23 
<212> DNA 

<213> Pediococcus damnosus 
<400> 79 
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tgttcaaaca agtttaacta gta 23 
<210> 80 
<211> 26 
<212> DNA 

<213> Pediococcus damnosus 
<400> 80 

tttcgctccc catcacaact tgtcct 26 
<210> 81 
<211> 20 
<212> DNA 

<213> Pediococcus damnosus 
<400> 81 

ggcttcattc caaagcttcg 20 
<210> 82 
<211> 2741 
<212> DNA 

<213> Lactobacillus brevis 
<400> 82 

ggcttctagg agccgatgaa ggacgggact aacaccgata tgcttcgggg agctgtacgt 60 
aagctttgat ccggagattt ccaaatgggg aaacccaatc atctttaccg atgattacaa 120 
cttgatgaat acatagtcaa gttgaggcag acgtggggaa ctgaaacatc taagtaccca 180 
caggaagaga aagaaaaatc gattccctaa gtagcggcga gcgaacgggg aacagcccaa 240 
accaggaagc ttgctttctg gggttgtagg actgaacatt tgagttacca aagttgatga 300 
taaccgaaga gtctgggaag gctcggcata gagggtgata cccccgtagg tgaaatcgtc 360 
aaccctcagt tcaggatcct gagtacggcc acacacgtga aacgtggtcg gaatccggga 420 
ggaccatctc ccaaggctaa atactcccta gtgaccgata gtgaaccagt accgtgaggg 480 
aaaggtgaaa agcaccgcgg aagcggagtg aaatagttcc tgaaaccatg tgcctacaat 540 
tagttagagc ccgttaatgg gtgatagcgt gccttttgta gaatgaaccg gcgagttacg 600 
ttaatttgca aggttaaggt ggaaagaccg gagccgtagc gaaagcgagt ctgaaacggg 660 
cgtttcagta aattgatgta gacccgaaac caggtgacct acccatgtcc aggttgaagg 720 
tgcggtaaaa cgcactggag gaccgaaccc gtgtatgttg aaaaatgctg ggatgaggtg 780 
tgggtagcgg tgaaattcca aacgaacttg gagatagctg gttctctccg aaatagcttt 840 
agggttagcc tcggagttaa gaatcgtgga ggtagagcca ctgtttggac taggggcccg 900 
tcatgggtta ctgaattcag ataaactccg aatgccacag atttatatcc gggagtcaga 960 
cgatgagtga taagatccac cgtcgaaagg ggaacagccc agaccaccaa ttaaggtccc 1020 
taaatacatg ctgagtggaa aaggatgtgg agttgcatag acagctagga tgttggctca 1080 
gaagcagcca ccatttaaag agtgcgtaat agctcactag ccgagtgatt ctgcgccgaa 1140 
aatttaccgg ggctaagcat gttaccgaaa ttgtggattc gaccgtaagg tcgagtgata 1200 
ggagagcgtt ctaagggcaa cgaagcaaga tcgcaaggac ttgtggagcg cttagaagtg 1260 
agaatgccgg tatgagtagc gaaagatcag tgagaatctg atccaccgaa tgactaaggt 1320 
ttcctgggga aggctcgtcc tcccagggtt agtcgggacc taagccgagg ccgcaaggcg 1380 
taggcgatgg ataacaggtt gatattcctg tactagttaa tcatgtttga acgatggagg 1440 
gacgcaggag gctatggtgt gcacacgatt ggaaatgtgt gttcaagcgt caagtctggt 1500 
gatgagtcaa atgcttatcg ctaaggacaa ggcgtgacga ggaccgaatt ttagtaggga 1560 
agcgccagat gtcacactgc cgagaaaagc ttctagttag tgattaatta cccgtaccgc 1620 
aaaccgacac aggtagtcga ggagagtatc ctaaggtgag cgagtgaact ctcgttaagg 1680 
aactcggcaa aatgaccccg taacttcggg agaaggggtg ctgcacgcaa gtgcagccgc 1740 
agtgaaaagg cccaggcgac tgtttatcaa aaacacaggt ttctgcaaaa tcgaaagatg 1800 
acgtataggg gctgacgcct gcccggtgct ggaaggttaa gtggatgagt tagcttcggc 1860 
gaagcccaga aatgaagccc cagtaaacgg cggccgtaac tataacggtc ctaaggtagc 1920 
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gaaattcctt gtcgggtaag ttccgacccg cacgaaaggc gtaacgatct gggcactgtc 1980 
tcaacgagag actcggtgaa attatattac ctgtgaagat gcaggttacc cgcgacagga 2040 
cggaaagacc ccatggagct ttactgtagc ttgatattgg gtgttgacac agcttgtaca 2100 
ggataggtcg gagccgtaga actcggaacg ctagtttcga gtgaggcgct ggtgggatac 2160 
gaccctcgct gtgtgaacac tctaacccgc accacttatc gtggtgggag acagtgtcag 2220 
gtaggcagtt tgactggggc ggtcgcctcc taaaaagtaa cggaggcgcc caaaggttct 2280 
ctcagaatgg ttggaaatca ttcgtcgagt gtaaaggcag aagagagctt gactgcgaga 2340 
caggtcgagc agggacgaaa gtcgggctta gtgatccggt ggtaccgtat ggaagggcca 2400 
tcgctcaacg gataaaagct accctgggga taacaggctt atctccccca agagtccaca 2460 
tcgacgggga ggtttggcac ctcgatgtcg gctcatcgca tcctggggct gtagtcggtc 2520 
ccaagggttg ggctgttcgc ccattaaagc ggtacgcgag ctgggttcag aacgtcgtga 2580 
gacagttcgg tccctatccg tcgcgggcgt aggaaatttg agaggagctg tccttagtac 2640 
gagaggaccg ggatggacat accgctggtg taccagttgt gccgccaggc gcatcgctgg 2700 
gtagctatgt atggatgaga taaacgctga aagcatctaa g 2741 
<210> 83 
<211> 2821 
<212> DNA 

<213> Lactobacillus spp. ABBC74 
<400> 83 

aacggccgcc agtgtgctgg aattcggctt ctaggagccg atgaaggacg ggactaacac 60 
cgatatgctt cggggagctg tacgtaagct ttgatccgga gatttccgaa tggggaaacc 120 
cagccatctt aaccgatggt tattgcttag tgaatacata gctaagtaaa ggcagacgtg 180 
gggaactgaa acatctaagt acccacagga agagaaagca attgcgattc ccatagtagc 240 
ggcgagcgaa gtgggagcag cccaaaccag gaagcttgct tcctggggtt gtaggactga 300 
acatttgagt taccaaagtt gttggtagtt gaacaggttg ggaagcctgg ccaaagaggg 360 
tgatagcccc gtaaacgaaa ccaataaccc tcagttcagg atcctgagta cggccagaca 420 
cgtgaaacct ggtcggaatc cgggaggacc atctcccaag gctaaatact ccctagtgac 480 
cgatagtgaa ccagtaccgn gagggaaagg tgaaaagaac cccggaaggg gagtgaaata 540 
gttcctgaaa ccatgtgcct acaattaggt tggagcccgt taatgggtga cagcgtgcct 600 
tttgtagaat gaaccggcga gttacgctaa catgcaaggt taagttgaaa agacggagcc 660 
gtagcgaaag cgagtctgaa acgggcgttt cagtatgttg gtgtagaccc gaaaccaggt 720 
gacctaccca tgtccagggt gaaggtgcgg taaaacgcac tggaggcccg aacccgtgta 780 
cgttgaaaag tgctgggatg aggtgtgggt agcggtgaaa ttccaaacga acttggagat 840 
agctggttct ctccgaaata gctttagggc tagcctcgga attgagaatc gtggaggtag 900 
agccactgtt tggactaggg gcccgtcatg ggttactgaa ttcagataaa ctccgaatgc 960 
cacagattta tatccgggag tcagacggtg agtgataaga tccatcgtcg aaaggggaac 1020 
agcccagacc accaattaag gtccctaagt gtatcctaag tggaaaaggc ggtgaagttg 1080 
catagacagc taggatgttg gctcagaagc agccaccatt taaagagtgc gtaatagctc 1140 
actagccgag tgattttgcg ccgaaaatgt accggggcta aggataccac cgaaattgtg 1200 
gatgtgacca ttaggtcacg tgataggaga gcgttctaag ggcggtgaag ctagatcgta 1260 
aggactagtg gagcgcttag aagtgagaat gccggtatga gtagcgaaag atcagtgaga 1320 
atctgatcca ccgaatgact aaggtttcct ggggaaggct cgtcctccca gggttagtcg 1380 
ggacctaagc tgaggccgag aggcgtaagc gatggctaac aggttgagat tcctgtacta 1440 
gtaaagtgtg tttgaacgat ggagggacgc aggaggctaa gccgtgcgca cgattggaaa 1500 
tgtgcgttca agcagtaagt caggttacca gttaaatgct ggcagccggg ttgacaagct 1560 
gtgatgagga ccgaatttaa gtagggaagt ggccgacgtc acactgccga gaaaagcttc 1620 
tagtgaatac tttattaccc gtaccgcaaa ccgacacagg tagtcgagga gagtatccta 1680 
aggtgtgcga gtgaactctt gttaaggaac tcggcaaaat gaccccgtaa cttcgggaga 1740 
aggggtgctg cacgcaagtg cagccgcagt gaaaaggctc aggcgacctg tttatcaaaa 1800 
acacaggttt ctgcaaaatc gtaagatgac gtataggggc tgacgcctgc ccggtgctgg 1860 
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aaggttaagt ggatgagtta gcttcggcga agcccagaaa tgaagcccca gtaaacggcg 1920 
gccgtaacta taacggtcct aaggtagcga aattccttgt cgggtaagtt ccgacccgca 1980 
cgaaaggcgt aacgatctga gcactgtctc aacaagagac tcggtgaaat tatagtacct 2040 
gtgaagatgc aggttacccg cgacaggacg gaaagacccc atggagcttt actgtagctt 2100 
gatattgggt gttgacacaa cttgtacagg ataggtcgga gccgtagagg ccggaacgct 2160 
agtttcggca gaggcgctgg tgggatacga cccttgttgt gtgaacactc taacccgcac 2220 
cacttagcgt ggtgggagac agtgtcaggt gggcagtttg actggggcgg tcgcctccta 2280 
aaaagtaacg gaggcgccca aaggttccct cagaatggtt ggaaatcatt cgtagagtgt 2340 
aaaggcagaa gggaacttga ctgcgagaca gacaggtcga gcagggacga aagtcgggct 2400 
tagtgatccg gtggtaccgt atgcaagggc catcgctcaa cggataaaag ctaccctggg 2460 
gataacaggc ttatctcccc caagagtcca catcgacggg gaggtttggc acctcgatgt 2520 
cggctcatcg catcctgggg ctgtagtcgg tcccaagggt tgggctgttc gcccattaaa 2580 
gcggtacgcg agctgggttc agaacgtcgt gagacagttc ggtccctatc cgtcgcgggc 2640 
gtaggaaatt tgagaggagc tgttcctagt acgagaggac cggaatggac acaccgctgg 2700 
tgtatcagtt gtgccgccag gcgcattgct gagtagctat gtgtggatga gataaacgct 2760 
gaaagcatct aagtgtgaaa gccgaattct gcagatatcc atcacactgg cggccgctcg 2820 
a 2821 
<210> 84 
<211> 2937 
<212> DNA 

<213> Lactobacillus lindneri 
<400> 84 

gaattcggct taagttaata aagggcgcac ggtgaatgcc ttggtactag gagccgatga 60 
aggacggaac taacaccgat atgcttcggg gagctgtacg taagctttga tccggagatt 120 
tccgaatgag gaaactcgac cagtgtcatg actggtcact gcgtagtgaa tacatagctg 180 
cgcagaggca gacgtgggga actgaaacat ctaagtaccc acaggaatat aaagaaattt 240 
cgattcccaa agtagcggcg agcgaactgg gaatagccca aaccggacct ttatggtccg 300 
gggttgtagg actgaacatt tgagttacaa aagtatttga taattgaagc agctgggaag 360 
ctgcaccaaa gagagtgata gtctcgtaaa tgaaatcgaa taccctcagt tcaggatcct 420 
gagtacggcg ccacacgtgt aacggcgtcg gaatccggga ggaccatctc ccaaggctaa 480 
atactcccta gtgaccgata gtgaaccagt accgtggggg aaaggtgaaa agcaccccgg 540 
aaggggagtg aaatagttcc tgcaaccatg tgcctacaag cagttagagc ccgttaacgg 600 
gtgatagcgt gccttttgta gaatgaaccg gcgagttaca gttgcatgca aggttaagcc 660 
gaaaaagcgg agccgtagcg aaagcaagtc ttaagagggc gttttagtat gttgccgtag 720 
acccgaaacc aggtgatcta tccatgtcca ggatgaaagt gcggtaatac gcaccggagg 780 
tccgaacccg tgtacgttga aaagtgctgg gatgaggtgt ggatagcggt gaaattccaa 840 
acgaacttgg agatagctgg ttctctccga aatagcttta gggctagcct cggaattaga 900 
atcgtggagg tagagccact gtttgagcaa ggggtccatc taggattact gagttcagat 960 
aaactccgaa taccactgat ttatgtccgg gagtcagacg atgagtgata agatccatcg 1020 
tcgaaagggg aacagcccag accgccagtt aaggtcccta aatatatgct aagtggaaaa 1080 
ggtagtgaag ttgcatagac aactaggatg ttggctcaga agcagccatc atttaaagag 1140 
tgcgtaatag ctcactagtc gagtgattct gcgcccgaaa atttaccggg gctaagcata 1200 
ttaccgagac tgcagacgca actacgttgc gtgataggag agcgttctaa gggcaatgaa 1260 
ggcagaccgc aaggactgct ggagcgctta gaagtgagaa tgccggtatg agtagcgaaa 1320 
gatcagtgag aatctggtcc accgaatgac taaggtttcc tggggaaggc tcgtcctccc 1380 
agggttagtc gggacctaag ccgaggctga gaagcgtagg cgatggataa caggttgaga 1440 
ttcctgtact agttaattat gtttgaacaa tggagggacg cagaaggcta agttatgcat 1500 
actgatggaa atgtatgttc aaatcgtaag tcaggttatg agttaaatgc ttgtaacctg 1560 
gttggcaagc gatgatgagg atcgaaattt aagtagagaa gtaacccatg tcacgctgcc 1620 
gagaaaagct tctagttagt aattaattac ccgtaccgca aaccgacaca ggtagtcgag 1680 



002-34578 



41 42 

gagagtatcc tcaggtgagc gagagaactc tcgttaagga actcggcaaa atgaccccgt 1740 
aacttcggaa gaaggggtgc tggcctcacg gccagccgca gtgaaaagac tcaaacgact 1800 
gtttatcaaa aacacaggtt tatgcaaaat cgtaagatga agtatatggg ctgacgcctg 1860 
cccggtgctg gaaggttaag tggaaaggtt agcttcggca aagcctcgaa atgaagcccc 1920 
agtaaacggc ggccgtaact ataacggtcc taaggtagcg aaattccttg tcgggtaagt 1980 
tccgacccgc acgaaaggcg taacgatttg agtactgtct caacgagaga ctcggtgaaa 2040 
ttaagatacc tgtgaagaag caggttaccc gcgacaggac ggaaagaccc catggagctt 2100 
tactgtagct tgatattggg tgtttacata gcttgtacag gataggtagg agccatagaa 2160 
gccggaacgc tagtttcggt ggaggcgtca gtgggatact acccttgcta tgtgaacact 2220 
ctaaccctga gcacttaacg tgctcggaga cagtgtctgg ttggcagttt gactggggcg 2280 
gtcgcctcct aaatagtaac ggaggcgctc aaaggtttgc ttagaatggt tggaaatcat 2340 
ttgtaaagtg taaaggcaaa agcaagcttg acttgcgagc caaacaggtc gagcagggac 2400 
gaaagtcgga cttagtgatc cggtggtacc atatggaagg gccatcgctc aacggataaa 2460 
agctaccctg gggataacag gcttatctcc cccaagagtt cacatcgacg gggaggtttg 2520 
gcacctcgat gtcggctcat cgcatcctgg ggctgtagtt ggtcccaagg gttgggctgt 2580 
tcgcccatta aagcggtacg cgagctgggt tcagaacgtc gtgagacagt tcggtcccta 2640 
tccgtcgcgg gcgcaggaaa tttgagagga gctgtcccta gtacgagagg accgggatgg 2700 
acataccgct ggtgtatcag ttgcgccgcc aggcgcattg ctgagtagct atgtatggat 2760 
gagataaacg ctgaaagcat ctaagtgtga aactcgcctc aagatgagat ttcccattcc 2820 
tatatggaag taagactcct gaaagatgat caggtcgata ggttagaagt ggaagcatag 2880 
tgatatgtga agcggactaa tactaatagg tcgaggactt gaccaaaagc cgaattc 2937 
<210> 85 
<211> 2940 
<212> DNA 

<213> Lactobacillus plantarum 
<400> 85 

gaattcggct taagttaata aagggcgcac ggtgaatgcc ttggcactag gagccgatga 60 
aggacgggac taacaccgat atgcttcggg gagctgtacg taagctatga tccggagatt 120 
tccgaatggg gcaacccagc agttttaatc aactgttacc actagatgaa ttcatagtct 180 
agttggaggt aaacgctgtg aactgaaaca tctcattagc agcaggaata taaagaaatt 240 
tcgattccct aagtagcggc gagcgaacgg ggaacagccc aaaccaaagt gcttgcactt 300 
tggggttgta ggactgaaca tttgagttac caaagaactt gatagtcgaa ggatttggga 360 
aaatccgcca tagatggtga tagcccagta gattaaatca aattctctca gttcaggatc 420 
ctgagtacgg cggaacacgt gaaattccgt cggaatccgg gaggaccatc tcccaaggct 480 
aaatactacc tagtgaccga tagtgaacca gtaccgtgag ggaaaggtga aaagcacccc 540 
gggaggggag tgaaatagtt cctgaaacca tgtgcctaca ataagtcaga gcgcgttaat 600 
gcgtgatggc gtgccttttg tagaatgaac cggcgagtta tgatcccgtg caaggttaag 660 
actaaaaagt cggagccgta gcgaaagcga gtctgaaatg ggcgttttga gtacgaggtt 720 
atagacccga aaccaggtga cctatccatg tccaggttga aggtgcggta aaacgcactg 780 
gaggaccgaa cccgtgtaag ttgaaaattg ctgggatgag gtgtggatag cggtgaaatt 840 
ccaaacgaac ttggagatag ctggttctct ccgaaatagc tttagggcta gcctcggaat 900 
taggatcatg gaggtagagc actatttgga ctaggggccc gtcttgggtt actgaattca 960 
gataaactcc gaatgccatt gattcatatc cgggagtcag acgatgagtg ataagatcca 1020 
ccgtcgaaag gggaacagcc cagaccatca gttaaggtcc ctaaatgtat gctaagtgga 1080 
aaaggatgtg gagttgcata gacaactagg atgttggctc agaagcagcc accatttaaa 1140 
gagtgcgtaa tagctcacta gtcgagtgat cctgcgccga aaatgtaccg gggctaagca 1200 
tactaccgaa accatggatg cgaccattag gtcgcgtgat aggagagcgt tctaaggccg 1260 
gtgaagcaag atcgtgagga cttgtgaagc gcttggaagt gagaatgccg gtatgagtag 1320 
cgaaagatag gtgagaatcc tatccaccga atgactaagg tttcctgggg aaggctcgtc 1380 
ctcccagggt tagtcgggac ctaagtcgag gccgagaggc gtagacgatg gataacaggt 1440 
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tgagattcct gtactagtta agtgcgtttg agcaatggag ggacgcagga ggctaagatg 1500 
tgcattctgt tggattagaa tgtccaagca gtaagtcttg tgaagagtca aatgcttttc 1560 
actttaagga caagctgtga cggggagcga aatttagtag cgaagcgtct gatgtcacac 1620 
tgccgagaaa agcttctagt gagtacttaa ctacccgtac cgcaaaccga cacaggtagt 1680 
cgaggagaga atcctaaggt gagcgagtga actctcgtta aggaactcgg caaaatgacc 1740 
ccgtaacttc gggagaaggg gtgctgatcg caagatcagc cgcagtgaat aggcccaggc 1800 
gactgtttat caaaaacaca ggtctctgca aaatcgcaag atgacgtata ggggctgacg 1860 
cctgcccggt gctggaaggt taaaaggatg ggttagcttc ggcgaagctc agaattgaag 1920 
ccccagtaaa cggcggccgt aactataacg gtcctaaggt agcgaaattc cttgtcgggt 1980 
aagttccgac ccgcacgaaa ggcgtaacga tctgggcact gtctcaacga gagactcggt 2040 
gaaattatat tgtccgtgaa gatgcggact acccgcgaca ggacggaaag accccatgga 2100 
gctttactgt agcttgatat tgagtgtttg tacagcttgt acaggatagg taggagccat 2160 
agaaaccgga acgctagttt cggtggaggc gttggtggga tactaccctc gctgtatgac 2220 
cactctaacc cgcaccacta atcgtggtgg gagacagtgt caggtgggca gtttgactgg 2280 
ggcggtcgcc tcctaaaaag taacggaggc gcccaaaggt tccctcagaa tggttggaaa 2340 
tcattcgcag agtgtaaagg cacaagggag cttgactgcg agacagacag gtcgagcagg 2400 
gacgaaagtc gggcttagtg atccggtggt accgtatgga agggccatcg ctcaacggat 2460 
aaaagctacc ctggggataa caggcttatc tcccccaaga gtccacatcg acgggaaggt 2520 
ttggcacctc gatgtcggct catcgcatcc tggggctgta gtcggtccca agggttgggc 2580 
tgttcgccca ttaaagcggt acgcgagctg ggttcagaac gtcgtgagac agttcggtcc 2640 
ctatccgtcg cgggcgtagg aaatttgaga ggacctgtcc ttagtacgag aggaccggga 2700 
tggacatacc tctggtgtac cagttgtgcc gccaggcgca tcgctgggta gctacgtatg 2760 
gatgtgataa acgctgaaag catctaagtg tgaaacacac ctcgagatgg gatttcccat 2820 
tcctttatgg aagtaagacc cctgaaagat gatcaggtag ataggttaga agtggcagtg 2880 
cggtgacgca tgaagcggac taatactaat aggtcgagga cttgaccaaa agccgaattc 2940 
<210> 86 
<211> 2942 
<212> DNA 

<213> Pediococcus damnosus 
<400> 86 

gaattcggct taagttaata aagggcgcnc ggtgaatgcc ttggtactag gagccgatga 60 
aggacgggac taacaccgat atgcttcggg gagctgtaag taagctttga tccggagatt 120 
tccgaatggg gaaacccaac aacattaatc cgttgttacc gccacgtgaa tacataacgt 180 
ggttggaggt agacgtgggg aactgaaaca tctcagtacc cacaggaata gaaagaaaaa 240 
tcgattcccc gagtagcggc gagcgaaagg ggaacagccc aaaccaggaa gcttgcttcc 300 
tggggttgta ggaccgaaca tttgagttac caaagatttt catagccgaa cagtctggga 360 
agactggcca gagcgggtga cagccccgta ggcaaaatga aaatccctca gttcaggatc 420 
ctgagtacgg cggaacacgt gtaactccgt cggaatccgg gaggaccatc tcccaaggct 480 
aaatactccc tagtgaccga tagtgaacca gtaccgtgag ggaaaggtga aaagcacccc 540 
gaaaggggag tgaaacagtt cttgaaacca tgtgcctaca agaagtcaga gcccgttaat 600 
gggtgatggc gtgccttttg tagaatgaac cggcgagtta cgtttgcatg ccaggttaag 660 
ttgaagaaac ggagccgtag cgaaagcgag tctgaatagg gcgactgagt atgcagatgt 720 
agacccgaaa ccaagtgacc tacccatgtc caggttgaag gtgcggtaaa acgcactgga 780 
ggaccgaact cgtgtacgtt gaaaagtgct gagatgaggt gtgggtagcg gtgaaattcc 840 
aaacgaactt ggagatagct ggttctctcc gaaatagctt tagggctagc ctcggactta 900 
ggatcatgga ggtagagcca ctgtttggac taggggccca tctagggtta ctgaattcag 960 
ataaactccg aatgccattg atttatgtcc gggagtcaga cggtgagtga taagatccat 1020 
cgtcgaaagg ggaacagccc agaccaccag ttaaggtccc taaatatatg ttaagtggaa 1080 
aaggatgtgg agttgcatag acaactagga tgttggctca gaagcagcca tcatttaaag 1140 
agtgcgtaat agctcactag tcgagtgatt ctgcgccgaa aatgtaccgg ggcttaaaca 1200 
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tattaccgag actgtggatg ccaccgtaag gtggcgtgat aggagagcgt tctaagggcg 1260 
atgaaggcag accgtgagga ctgttggagc gcttagaagt gagaatgccg gtatgagtag 1320 
cgaaagacag gtgagaatcc tgtccaccga atgactaagg tttcctgggg aaggctcgtc 1380 
cacccagggt tagtcgggac ctaagtcgag gccgagaggc gtagacgatg gataacaggt 1440 
tgagattcct gtactagtta aacttgtttg aacaatggag ggacgcagga ggctaagaaa 1500 
agcacacagt tggataagtg tgcccaagca acaagtctta gatagagtta aatgctttat 1560 
cttttcagga caagttgtga tggggagcga aatttaagta gcgaagtttc tgatgtcaca 1620 
ctgccgagaa aagcttctag ttagagttta actacccgta ccgcaaaccg acacaggtag 1680 
tcgaggagag tatcctcagg tgagcgagag aactctcgtt aaggaattcg gcaaaatgac 1740 
cccgtaactt cggaagaagg ggtgctgatc gcaagatcag ccgcagtgaa taggcccagg 1800 
cgactgttta tcaaaaacac aggtttctgc aaaatcgtaa gatgacgtat aggggctgac 1860 
acctgcccgg tgctggaagg ttaagtgaat gagttagctt cggcgaagct ttggaatgaa 1920 
gccccagtaa acggcggccg taactataac ggtcctaagg tagcgaaatt ccttgtcggg 1980 
taagttccga cccgcacgaa aggtgtaacg atctgggcac tgtctcaacg agagactcgg 2040 
tgaaattata atacccgtga agatgcgggt tacccgcgac aggacggaaa gaccccatgg 2100 
agctttactg tagcttgata ttgagtgttt gtacaacttg tacaggatag gtaggagccg 2160 
tagacatcga aacgctagtt tcgatggagg cgttggtggg atactaccct cgttgtatga 2220 
accctctaac ccgcgccact aagcgtggcg ggagacagtg tcaggtaggc agtttgactg 2280 
gggcggtcgc ctcctaaaga gtaacggagg cgcccaaagg ttccctcaga atggttggag 2340 
atcattcgca gagtgtaaag gcacaaggga gcttgactgc gagacagaca ggtcgagcag 2400 
ggacgaaagt cgggcttagt gatccggtgg taccgtatgg aagggccatc gctcaacgga 2460 
taaaagctac cctggggata acaggcttat ctcccccaag agttcacatc gacggggagg 2520 
tttggcacct cgatgtcggc tcatcgcatc ctggggctgt agtcggtccc aagggttggg 2580 
ctgctcgccc attaaagcgg tacgcgagct gggttcagaa cgtcgtgaga cagttcggtc 2640 
cctatccgtc gcgggcgtag gaaatttgag aggatctgtc cttagtacga gaggaccggg 2700 
atggacatac cgctggtgta ccagttgttc cgccaggagc atcgctgggt agctacgtat 2760 
ggatgagata aacgctgaaa gcatctaagt gtgaaactca cctcgagatg agatttccca 2820 
ttccatttat ggaagtaaga cccctgagag atgatcaggt agataggttg ggagtggaag 2880 
tgtagtgata catggagcgg accaatacta ataggtcgag gacttgacca aaagccgaat 2940 
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